The automotive industry is transitioning toward connected, autonomous, and electric vehicles; offering contextual, intelligent, and personal consumer experiences; and innovating disruptive ecosystems and business models such as car sharing and hailing services. All of these are primarily driven by fast-moving technology and innovations from 5G communication, cloud and edge computing platforms to artificial intelligence and big data. These changes are predicted to dominate our lives in about 10 years, leading to significant consumer and business values, including improved traffic and safety, smart journey management, cleaner environments, intelligent and personal mobility experiences, and competitive cost management. Similar to companies like Apple, Google, and Baidu heavily investing in connected and autonomous vehicles, car manufacturers are moving to be more like software companies in their use of big data, machine learning, and artificial intelligence to understand the driving context and consumer behavior. These days, a car is not just for going from point A to point B; rather, it delivers a holistic experience that revolves around our daily activities, with the future being the autonomous vehicle.
articles cover the platform, algorithm, user centric service design, service management perspective and social implications.
Context-Aware Fog Computing for Intelligent Transportation Systems (ITS)
This issue begins with "CFC-ITS: Context-Aware Fog Computing for Intelligent Transportation Systems" by Q. T. Minh, E. Kamioka, and S. Yamada. In this paper, the authors propose a novel context-aware fog computing framework for ITS, named CFC-ITS, which consists of the IoT tier, the fog service tier, and the global cloud service tier supporting edge analytics for ITS services in connected car environments. The framework has been validated by a prototype where experimental results reveal the effectiveness of the proposed scheme in terms of latency, energy, and cost reduction, demonstrating its possibility to maximize the IoT potential, specifically for smart cities.
Learning to Navigate Connected Autonomous Cars
The next article is "Learning to Navigate Connected Autonomous Cars for Long-Term Communication Coverage" by Z. Chen, C. H. Liu, and R. Wang. In this paper, the authors propose a highly effective and practical DRL-based framework called DRL-C3 to control connected and autonomous cars to improve communication coverage in network-congested areas, which can learn to control a group of autonomous cars to cover as many points of interest (POIs) as possible in the long run. To solve the problem of continuous action space with hard constraint, it applies the DDPG method with actor and critic neural networks to make decisions and guide the autonomous cars' movements. The authors conducted extensive simulations to evaluate the performance of the proposed framework compared with two baseline methods. Also, on certain occasions, actions that autonomous cars take may serve different tasks-for example, while providing long-term communication coverage, autonomous cars need to decide when they will replenish energy and drive toward a charging station.
Connected and Autonomous Electric Vehicles (CAEVs)
"Connected and Autonomous Electric Vehicles (CAEVs): A Service Management Perspective" by A. A. Alkheir, M. Aloqaily, and H. T. Mouftah focuses on service management. The powerful capabilities of CAEVs will make it a popular provider of a wide range of services, including mobility, sensing, computing, traffic control, and energy management. This paper uses a characterization of these services to devise a service management framework and pricing schemes. This paper lays the foundations for studying the CAEV as an autonomous service provider, which the authors claim is the first work to address this topic and also the first work to bring the CV, the AV, and the EV together as a single unit. CAEVs will bring forth significant economic benefits that can only be reaped through efficient service management. Properly designing a service management platform requires effective pricing and vehicle selection schemes.
Designing the Product-Service System for Autonomous Vehicles "Designing the Product-Service System for Autonomous Vehicles" by W. Wang, F. Zhou, W. Li, and J. Budd focuses on user-centric service design. From a product-service system perspective, the authors examine the user experience issues that will arise with the introduction of autonomous driving, including attention-activity changes and related design considerations. They then discuss current disciplinary-specific design methodologies and introduce a more comprehensive approach to the design space to optimize the opportunities for user interaction with examples to meet the changes in the vehicle and the associated transportation service. Thus, the transition to autonomous vehicles will require a much more comprehensive approach to design to integrate and optimize the product-service system. The advent of autonomous vehicles will change the human relationship with driving machines, the transportation service, and the related ecosystems. The attention-activity changes and the conceptual design space presented in this article offer a new perspective in response to these design issues in the next autonomous driving age.
Autonomous Cars: Social and Economic Implications
Finally, the special issue concludes with "Autonomous Cars: Social and Economic Implications" by R. Hussain, J. Y. Lee, and S. Zeadally. One of the major issues with autonomous cars is their future impact on society, as well as on the research community, academia, and industry. As interest in autonomous car technology grows, the social and economic implications of this technology will affect various stakeholders, including its commercialization. The authors critically review and analyze both the economic and social implications of the autonomous car. The significance of these implications will play an important role in the future of autonomous cars among consumers.
CONCLUSION
It is clear that the future of the vehicle is autonomous, connected, and electric. This special issue has addressed the topics that are of the utmost importance and need to be examined to enable the realization of autonomous, connected, and electric vehicles in our society. This is in no way meant to be an exhaustive list of topics and issues, but nevertheless provides a comprehensive survey into the specific research and development issues that academics and industry researchers need to take note of and solve before deploying these vehicles to the masses. In the end, the vehicle still needs to take us from point A to point B; however, it will be intelligent enough to free us from the burdens of driving and journey management and provide us with a sense of mobility, joy, and safety.
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